The title compound, C 44 H 35 N 4 O 3 Á2.5C 6 H 6 (1), consists of a terpyridine and a Noxylpyrroline-3-formate group separated by an aromatic spacer, viz. 4-(phenylethynyl)-1,1 0 -biphenyl. It crystallized in the triclinic space group P1 with two and a half benzene solvate molecules (one benzene molecule is located about an inversion center), while the dichloromethane solvate (2) of the same molecule [Ackermann et al. (2015) . Chem. Commun. 51, 5257-5260] crystallized in the tetragonal space group P4 2 /n, with considerable disorder in the molecule. In (1), the terpyridine (terpy) group assumes an all-trans conformation typical for terpyridines. It is essentially planar with the two outer pyridine rings (B and C) inclined to the central pyridine ring (A) by 8.70 (15) and 14.55 (14) , respectively. The planes of the aromatic spacer (D, E and F) are nearly coplanar with dihedral angles D/E, D/F and E/F being 3.42 (15), 5.80 (15) and 4.00 (16) , respectively. It is twisted with respect to the terpy group with, for example, dihedral angle A/D being 24. 48 (14) . The mean plane of the N-oxylpyrroline is almost normal to the biphenyl ring F, making a dihedral angle of 86.57 (16) , and it is inclined to pyridine ring A by 72.61 (15) . The intramolecular separation between the O atom of the nitroxyl group and the N atom of the central pyridine ring of the terpyridine group is 25.044 (3) Å . In the crystal, molecules are linked by pairs of C-HÁ Á ÁO hydrogen bonds, forming inversion dimers. The dimers stack along the c axis forming columns. Within and between the columns, the spaces are occupied by benzene molecules. The shortest oxygen-oxygen separation between nitroxyl groups is 4.004 (4) Å . The details of the title compound are compared with those of the dichloromethane solvate (2) and with the structure of a related molecule, 4 0 -{4- [(2,2,5,5-tetramethyl-N-oxyl-3-pyrrolin-3-yl) ethynyl]phenyl}-2,2 0 :6 0 ,2 00 -terpyridine (3), which has an ethynylphenyl spacer [Meyer et al. (2015) . Acta Cryst. E71, 870-874].
Chemical context
The title compound (1) was synthesized as a ligand for 3d metal ions in the framework of a pulsed EPR study on metalnitroxyl model systems. It contains a nitroxyl group and a terpyridine (terpy) group which is capable of taking up metal ions. The title compound resembles compound (3) (4 0 -{4- [(2,2,5,5-tetramethyl-N-oxyl-3-pyrrolin-3-yl) ethynyl]phenyl}-2,2 0 :6 0 ,2 00 -terpyridine), which has an ethynylphenyl spacer (Meyer et al., 2015a) , compared to the phenylethynylbiphenyl spacer in the title compound (1). Nitroxyls are of interest in various branches of chemistry including magnetochemistry (Rajca et al., 2006; Fritscher et al., 2002) , synthetic chemistry (Hoover & Stahl, 2011; Fey et al., 2001 ) and structural biology (Reginsson & Schiemann, 2011) . Terpyridines show pHdependent luminescence properties which have been analyzed in terms of a pH-dependent cis-trans isomerization (Naka- ISSN 2056 ISSN -9890 moto, 1960 Fink & Ohnesorge, 1970) . Structural investigations in the solid state reveal an exclusive preference for the trans conformation (Fallahpour et al., 1999; Eryazici et al., 2006; Bessel et al., 1992; Grave et al., 2003) . Terpyridines have been shown to be versatile ligands for various metal ions (Hogg & Wilkins, 1962; Constable et al., 1999; Narr et al., 2002; Meyer et al., 2015b; Folgado et al., 1990) .
Structural commentary
The molecular structure of the title compound, (1), is shown in Fig. 1 . The crystal structure of the dichloromethane solvate (2) of the title compound has been reported (Ackermann et al., 2015) . However, these authors used a different protocol for the crystallization of (1) and the conformation of (2) differs markedly from the one presented herein, as shown in the structural overlay of the two compounds (Fig. 2) . The structural overlay of compounds (1) and (3) also illustrate the differences in their conformations (Fig. 3) .
In (1) the terpy group assumes the usual all-trans conformation (Meyer et al., 2015a; Fallahpour et al., 1999; Eryazici et al., 2006; Bessel et al., 1992; Grave et al., 2003) . It is essentially planar with the two outer rings B (N3/C35-C39) and C (N4/ C40-C44) being inclined to the central pyridine ring A (N2/ C30-C34) by 8.70 (15) and 14.55 (14) , respectively. The conformation of the nitroxyl group in (1) is similar to that found in (3), with a planar pyrroline (N1/C1-C4) ring assuming an angle of 72.61 (15) to the central pyridine ring A [see also Margraf et al. (2009) and Schuetz et al. (2010) ]. In (3) this dihedral angle is 88.44 (7) , while in (2) the same dihedral angle is 21.6 (2) .
1246 The molecular structure of the title compound (1), with atom labelling. Displacement ellipsoids are drawn at 50% probability level. The benzene molecules and the H atoms have been omitted for clarity.
Figure 2
The structural overlay of compounds (1) and (2) [title compound (1) blue, compound (2 -the dichloromethane solvate (Ackermann et al., 2015) red].
Figure 3
The structural overlay of compounds (1) and (3) The N-oxylpyrroline-3-formate subunit is linked by a rigid spacer, consisting of a 4,4 0 -biphenylene, an ethynylene and a p-phenylene group, to the terpy subunit. The intramolecular separation of the nitroxyl and the terpy group is 25.044 (3) Å (measured between O1 and N2). The three phenyl groups within the spacer are nearly coplanar, with dihedral angles between the rings of 4.00 (16) , for rings D (C10-C15) and E (C16-C21), and 3. 42 (15) for rings E and F (C24-C29). Compared to the structure of (3), the spacer is closer to coplanarity to the central pyridine ring: dihedral angle A/D is 24. 48 (14) , compared to 51.36 (7) in (3). The ethynylene group is slightly bent as in (3), with angle C19-C22-C23 = 174.6 (3) and C22-C23-C24 = 177. 8 (3) . There are short C-HÁ Á ÁN contacts in the molecule of 2.48 Å (H31Á Á ÁN3) and 2.49 Å (H34Á Á ÁN4). The same short contacts are also observed in (3). Such contacts have been classified as hydrogen bonds by Murguly et al. (1999) .
Supramolecular features
In the crystal of (1), Fig. 4 , molecules form layers which are nearly coplanar with the (011) plane. Neighbouring layers differ in the orientation of the molecules and each layer is separated by layers of solvent molecules. This arrangement possibly leads to favorable dispersive interactions although only one short C-HÁ Á Á contact is observed between the solvent molecules and molecules of (1) ( Table 1) . Shortcontacts are observed between the C rings of neighbouring molecules and between the B and C rings (Fig. 5) . The centroid-to-centroid distances are 3.678 (2) and 3.8915 (18) Å , respectively, and can be classified as slipped face-to-faceinteractions (Janiak, 2000) .
Within the planes, there are weak C-HÁ Á ÁO hydrogen bonds between the nitroxyl-O atom and the para-hydrogen atom of pyridine ring B (Table 1) . Furthermore, two weak hydrogen bonds per molecule are formed between pairs of layers ( Table 1) . One of these hydrogen bonds involves the nitroxyl O atom and a hydrogen atom of a methyl group of a molecule from a neighboring layer. The other hydrogen bond is formed between the carbonylic O atom of the carboxylate group and a meta-hydrogen atom of one of the outer pyridine rings of a molecule from a neighboring layer. As the layers are Crystal packing of the title compound viewed along the a axis. Weak C-HÁ Á ÁO hydrogen bonds are shown as dashed lines (see Table 1 ). H atoms not involved in C-HÁ Á ÁO bonds have been omitted for clarity. Table 1 Hydrogen-bond geometry (Å , ).
Cg4, Cg7 and Cg10 are the centroids of pyridine ring N4/C40-C44, spacer ring C24-C29 and benzene ring C54-C59, respectively. 
Figure 5 -stacking interactions between pyridine rings of neighboring molecules. H atoms have been omitted for clarity.
hydrogen bonded pair-wise, the structure can also be described as consisting of double-layers.
It is noteworthy that the arrangement of the molecules of the title compound strongly depends upon the solvents of crystallization. In compound (1), the molecules are arranged in layers and the benzene molecules fill out the channels between the layers formed by the aromatic spacers of the molecule. Close intermolecule contacts exist only between the functional groups. In the structure of (2) (Ackermann et al., 2015) , the solvent of crystallization is dichloromethane instead of benzene and molecules are arranged having fourfold rotational site symmetry. The solvent molecules fill out channels between the molecules of (2), as in (1). However, the CH 2 Cl 2 solvent molecules in (2) are in close proximity to the terpyridine groups instead of to the aromatic spacer. Weak hydrogen bonds are formed predominantly involving the O atoms as acceptors and the pyrroline and the pyridine rings as donors, as observed in (2) and (3). The shortest oxygen-oxygen separation between neighboring nitroxyl groups is 4.004 (4) Å . This OÁ Á ÁO distance is an important factor determining the strength of through space exchange interactions of nitroxyls (Rajca et al. 2006) .
Database survey
The Cambridge Structural Database (CSD, Version 5.36; Groom & Allen, 2014) has not been updated since our presentation of the structure of (2). The CSD query revealed, that non-coordinated terpyridines are arranged in an all-trans conformation, unless they are either protonated, lithiated or cannot assume an all-trans conformation for reasons of steric hindrance.
Synthesis and crystallization
The synthesis of the title compound (1), is illustrated in Fig. 6 . 480 mg (1.45 mmol) of 4 0 -(4-ethynylphenyl)-2,2 0 :6 0 ,2 00 -terpyridine (Grosshenny & Ziessel, 1993) , 780 mg (1.69 mmol) of 4 0 -iodo-p-biphen-4-yl-N-oxyl-2,2,5,5-tetramethylpyrroline-3-formate (Bode et al., 2008) and 85 mg (0.12 mmol) of tetrakis(triphenylphosphane)palladium(0) were dissolved in a mixture of 20 ml of triethylamine (TEA) and 9 ml of dimethylformamide (DMF) giving rise to an orange solution. The solution was heated to 323 K and stirred for 8 h after which the solvents were removed under reduced pressure. The resulting dark-orange powder was dissolved in dichloromethane (DCM) and subjected to column chromatography using aluminum oxide (5% water, height 30 cm, diameter 2.3 cm). First, a mixture of DCM and hexane in a 1:2 ratio was used as eluent until all remaining educt, reagents and side products were eluted (approximately 200-300 ml). The column was then eluted using pure DCM to obtain a yellow solution. Removing the solvent yielded the product as a paleyellow solid (yield: 90%). Crystals suitable for X-ray crystallography were obtained by layering a solution of (1) in benzene with n-hexane.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The H atoms were included in calculated positions and treated as riding atoms: C-H = 0.95- 
Figure 6
The synthesis of the title compound (1).
0.98 Å with U iso (H) = 1.5U eq (C) for methyl H atoms and 1.2U eq (C) for other H atoms. 16 reflections with bad agreement were omitted from the final refinement cycles. 
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